Background: There have been few studies of treatment adherence in Asian patients with psoriasis and understanding of the factors is important to improve outcomes. Objective: To provide an overview of treatment adherence among Korean patients with psoriasis and to understand how the perceptions of patients and physicians affect topical treatment adherence. Methods: A cross-sectional questionnaire survey was conducted to determine the views and opinions of dermatologists and psoriasis patients on topical treatment adherence. The survey items were developed in collaboration with psoriasis experts. Results: Twenty-six dermatologists and fifty patients completed their questionnaire. In the physician survey, more than half of dermatologists only inquired about adherence up to 20% of the time. Most dermatologists generally thought that their patients had high expectations of treatment. Nearly 40% of dermatologists reported that more than 60% of their patients adhered to the prescribed topical treatment. In the patient survey, more than 15% of patients reported that they did not receive enough information about the drug. Around one-fifth of the patients also complained about the physical properties of the products. The majority of patients were confident with the current topical treatments and expected fast improvement, within a couple of weeks. The most common reason for low adherence was forgetfulness. Inconvenience and concerns about side effects were common reasons for topical treatment discontinuation. Conclusion: Because adherence to topical treatment is a complex, multifactorial issue with factors varying between patients, dermatologists should focus on determining each patient's individual adherence barriers to achieve good treatment outcomes. (Ann Dermatol 29(5) 559∼564,
INTRODUCTION
Adherence to (or compliance with) treatment is generally defined as the extent to which patients' treatment-related behaviors agree with a health professional's advice. The word "adherence" is preferred by many health care providers, because "compliance" suggests that the patient is passively following the doctor's orders and that the treatment plan is not based on a therapeutic alliance or contract established between the patient and the physician 1 .
The turning point that separates "adherence" from "non-adherence" can be defined as anything in the natural history of a disease that makes the desired therapeutic outcome likely (adherence) or unlikely (non-adherence) to occur 2 .
Adherence rates for patients with chronic diseases, including psoriasis and atopic dermatitis, have been shown to decrease over time, and non-adherence leads to suboptimal health outcomes, lower quality of life, and eventually, increased health care costs. It is estimated that more than one-third of psoriasis patients do not adhere to their prescribed medications 3, 4 . Various reasons have been suggested to explain the low adherence of patients with psoriasis. In a previous study, the most common reasons patients cited for non-adherence to topical treatment were low efficacy, time consumption, and poor cosmetic characteristics of topical agents 5 . Studies have shown that physician communication styles that address patients' conditions are related to better treatment adherence. Additionally, the scheduling behavior of physicians is associated with adherence among patients with chronic dermatologic diseases 6 . A recent multinational survey of patients with psoriasis reported that low adherence was related to a mixture of patient-, physician-and treatment-related factors rather than to a single factor 7 .
Until recently, there have been few studies on treatment adherence in Asian patients with psoriasis, although understanding the factors that affect medication adherence is an essential step toward obtaining successful outcomes. Therefore, we conducted a survey to assess various factors that may affect adherence. This is the first survey to provide an overview of treatment adherence among Korean patients with psoriasis. The objective of our study was to determine how the perceptions of patients and physicians affect topical treatment adherence.
MATERIALS AND METHODS
Setting and study participants A cross-sectional questionnaire survey was conducted from March to June 2013 in Korea to examine the views and opinions of dermatologists and psoriasis patients on topical treatment adherence. Web-based surveys were circulated among dermatologists who specialized in psoriasis, and printed questionnaires were distributed to psoriasis patients visiting an outpatient psoriasis clinic. Patients who were at least 18 years of age who were diagnosed with psoriasis by a dermatologist and who were receiving a topical therapy were eligible to participate, and participants who did not completely respond to the survey were excluded. The study protocol was approved by the institutional review board of Seoul National University Bundang Hospital (IRB no. B-1303/196-304) and conducted according to the principles of the Declaration of Helsinki.
Questionnaires
The survey items were developed in collaboration with a psoriasis expert group, the Asia Adherence Study Group. The Asia Adherence Study Group comprised expert dermatologists, including S. W. Youn, experienced in the management of psoriatic patients from six different Asian countries. Physicians were asked 9 questions about the average time spent during first consultations, the factors they considered to be most important for patient adher- 
RESULTS

Physician survey
A total of 26 dermatologists completed the physicians' questionnaire.
Consultation
In the first part of the questionnaire, dermatologists were asked how much time they usually spent with patients during first consultations. The majority of dermatologists (61.5%) reported spending 5∼10 minutes in the initial consultation. No physician spent longer than 20 minutes. During the follow-up visit, more than half of dermatologists (53.8%) only inquired about adherence up to 20% of the time (Fig. 1 ).
Expectations of treatment
At initial diagnosis, half of dermatologists (50.0%) reported that more than half of their patients expected to become totally cured of the disease. More than 90% of physicians indicated that more than half of their patients expected complete clearance of skin lesions. Overall, most dermatologists generally thought that their patients had high expectations of treatment.
Adherence to treatment
The majority of physicians (76.9%) perceived that match- Values are presented as number (%).
ing treatment to disease severity was the most important factor influencing patients' treatment adherence. The remaining 23.1% indicated safety as the most important factor affecting adherence. Regarding physician perception of patient adherence, 38.5% of dermatologists reported that more than 60% of their patients adhered to prescribed topical treatments (Fig. 2) . As shown in Table 1 , dermatologists indicated that treatment-related factors (73.1%), patient-related factors (69.2%), and communication (50.0%) appeared to influence non-adherence in the majority of their patients (＞60%). In particular, about half of respondents indicated a lack of efficacy (53.8%) and inconvenience of use (46.2%) as common treatment-related factors for poor adherence in the majority of their patients.
To help patients achieve good adherence, most physicians ranked patient support groups and education as the most influential factors to be improved. Improving physician's education skills and reducing treatment costs were identified as other important factors for good adherence.
Patient survey A total of 50 psoriatic patients completed the patients' questionnaire.
Consultation
More than half of patients (54.0%) responded that physicians spent 5∼10 minutes with them during their first visit; 92% of the respondents were satisfied with the length of the first and follow-up visits, and the remaining 8%, who were dissatisfied, indicated that consultations lasting 15∼30 minutes would be preferable.
Expectations of treatment
About one-third of respondents expressed a lot of confidence in their treatment, and a further 52% of respondents were moderately confident with the current treatment. Up to 30% of patients expected to see improvement within 1∼2 weeks, and a further 20% expected to see faster improvement (within 1 week) when prescribed a new topical drug. Most patients (90%) were willing to continue topical treatment for the prescribed duration even if there was no improvement within the expected time period. Paradoxically, more than 90% of patients also reported that they would be willing to switch to different topical drugs if no clinical improvement was evident. Values are presented as number (%). Fig. 3 . Distribution of respondents according to the most useful option for improving psoriasis management from the patient's perspective.
Adherence to treatment
The majority of patients (68%) understood how the treatments worked, although the remaining 32% poorly understood or did not understand how their treatment worked. More than 15% of patients indicated that they considered the prescribed treatment complicated to a certain degree and were not sure about how to apply the drugs correctly. Table 2 describes how patients felt about their prescribed topical treatment for psoriasis. Six percent of respondents reported that the prescribed drugs were moderately inconvenient to use. Nearly 20% of patients (18%) expressed that the topical treatment was moderately or very unpleasant because of cosmetic characteristics, such as odor and texture. Up to 40% considered their treatment to be costly. More than 40% of patients were moderately or very concerned about adverse effects of topical treatment. However, the majority of patients (86%) were willing to continue using their topical medications for extended periods of time. Over 20% of patients (22%) did not apply the topical agents exactly as prescribed with regard to the amount and frequency. The reasons for low adherence were forgetfulness (81.8%) and unclear instructions (18.2%). In addition, 10% of patients did not use the drugs for as long as prescribed and reported that inconvenience and concerns about side effects were the reasons for discontinuation. To cope better with psoriasis, almost half of respondents (44%) ranked a patient forum as a number one priority (Fig. 3) .
DISCUSSION
Psoriasis is a chronic inflammatory skin disease that can affect up to 0.3% of the Asian population [8] [9] [10] . Recent studies have highlighted poor adherence to treatment in patients with chronic skin diseases, such as atopic dermatitis, urticaria, acne, and psoriasis [11] [12] [13] [14] . Poor adherence to treatment can prevent patients from achieving disease control, so patients' high adherence to topical medication is indispensable for the management of chronic skin diseases, including psoriasis. Although topical agents are the mainstay of treatment for mild to moderate psoriasis, psoriatic patients consistently report that topical treatment is one of the most negative aspects of the disease 15 . Among this study's respondents, 40% reported not using the recommended treatments as prescribed, and the true rate of poor adherence is probably much higher 3, 16 . Factors influencing intentional non-adherence, including dissatisfaction with efficacy, inconvenience, and fear of side effects, are the most important patient-identified barriers to appropriate use of topical agents in psoriasis 3 . Interactions with the physician and the physician-patient relationship also affect medication adherence and indirectly influence treatment outcomes. Physicians who use understandable language, encourage open provider-patient exchange, foster patient participation in their own medical care, and create a friendly and efficient environment should increase the likelihood of adherence 17, 18 . Overall, topical treatment adherence in psoriasis is a complex and multifaceted issue, as our study physicians indicated (Table 1) . In our survey, about half of physicians asked about treat-ment adherence less than 20% of the time, indicating that they did not actively follow-up with patients regarding adherence. Although the majority of patients were satisfied with the length of consultations, more than 15% of patients reported that they did not get enough information about the drug. Around one-fifth of patients also complained about the topical nature of the drugs. Regimens often are inconvenient and complex due to the characteristics of topical products and the need for frequent application to different body sites with multiple drugs. In this respect, the key outcome is not only the giving of information or information exchange, but also the achievement of understanding by the patient. This understanding should include awareness of particular outcomes of treatments and their characteristics, including benefits, possible harms, and the seriousness of the potential harms. If a drug formulation is not aesthetically acceptable to the patient, allowing the patient to choose the medication modality may improve adherence to treatment. Fear of side effects is also common, as in our physician and patient survey, and could be overcome by providing understandable information about the product. Because personal characteristics, climate, and even cultural context are related to topical treatment adherence, dermatologists should focus on determining each patient's individual adherence barriers 19 .
Our study showed that patients were confident with the current topical treatments and had high expectations of prescribed treatments, particularly with regard to quick clinical responses. Half of responding physicians reported that a significant proportion of their patients had unrealistic pre-treatment expectations. The majority of patients had strong beliefs in the benefits of medication and were willing to continue applying the medication for the prescribed duration even if there was no clinical improvement within the expected time frame. These strong beliefs and positive attitudes might be helpful immediately after commencing topical treatments. However, if final clinical outcomes do not meet patients' expectations, their faith in treatments and rapport with doctors could be seriously damaged in proportion to their high expectations. Therefore, physicians and patients should establish a common ground regarding the clinical outcomes of the treatments, which would eventually improve patient satisfaction with treatment. One such method includes helping patients to have a better understanding of the medicine. In this study, one-third of patients did not receive sufficient information on how treatments work. Thus, if physicians were to focus more on providing patients with an understanding of treatment mechanisms, patient satisfaction might improve. Satisfaction with a particular topical drug results in better adherence with an ultimate trend toward improved health-related quality of life 20, 21 .
In this study, the majority of patients reported that forgetfulness was the most common reason for low adherence, including irregularly applying the topical agents. This lack of adherence might be related to improvements in the patients' skin conditions due to the topical treatments. Improvements in symptoms increase the likelihood of missing medication and discontinuing treatment. Therefore, advising patients to continue topical treatment regularly, even after they think the lesions have disappeared, is necessary in order to control subclinical inflammation and prevent recurrence. Physicians can also schedule more frequent follow-up visits to improve treatment adherence for a certain period of time 6, 22 .
In the survey, almost half of patients ranked a patient forum as a top priority to help them to cope better with psoriasis. This result is in alignment with the physician survey results, which indicates the importance of developing patient support programs and education systems. Because of the chronic and incurable nature of the disease, psoriatic patients become frustrated when they experience tachyphylaxis or adaptation to topical treatment effects and eventually discontinue the topical medication. Thus, patient support groups that include medical professionals may be required for the management of psoriasis.
To the best of our knowledge, this is the first report providing information on topical treatment adherence in Korean patients with psoriasis. Patient adherence to topical therapy is a difficult challenge in dermatology, particularly for skin diseases like psoriasis that require long-term treatment with topical medications. The success of topical therapy in psoriasis depends on a high level of patient motivation and cooperation. Therefore, dermatologists should actively encourage patients to be involved in their own care and communicate well with them. In addition, pharmaceutical companies must make every effort to develop vehicles that are more patient-friendly in order to improve adherence.
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